Increase in ovarian blood volume during ovulation in the gonadotropin-primed immature rat.
This study quantifies ovarian blood volume in Wistar rats by measuring the optical density (414 nm) of hemoglobin in ovarian extracts and comparing this measurement to the optical density of known amounts of whole blood. Immature rats were primed with pregnant mare's serum gonadotropin (PMSG), 10 IU s.c., at 23 days of age. On Day 25, the ovulatory process was initiated by human chorionic gonadotropin (hCG), 10 IU s.c., and ova began to appear in the oviducts 10 h later. At 2-h intervals, the ovaries were extirpated and homogenized in 1.0 ml of 0.05 M tris (hydroxymethyl)aminomethane buffer (pH 7.4) for 30 s. Homogenates were centrifuged for 20 min and the supernatant fluids were analyzed with a Gilford RESPONSE UV/VIS spectrophotometer. The hemoglobin in these ovarian extracts had the same peak absorbance of 414 nm characteristic of oxyhemoglobin in whole blood taken by cardiac puncture of the rats. There was a linear relationship between the absorbance and the volume of whole blood in the samples. The volume of blood per ovary from groups of 8 rats was 0.60 +/- 0.07 microL at 0 h after hCG. The volume increased to 1.37 +/- 0.26 microL at 4 h after hCG and reached a peak of 4.55 +/- 0.72 microL at 10 h. Indomethacin treatment (0.3-10.0 mg/rat, s.c.) partially inhibited this 7-fold increase in ovarian blood volume. In conclusion, the increase in ovarian blood volume during ovulation may reflect the vasodilation and hyperemia that are characteristic of inflamed tissues.